[Glucosidases specific for the cyanogenic glucoside triglochinin. Purification and characterization of beta-glucosidases from Alocasia macrorrhiza Schott].
beta-Glucosidases have been isolated from Alocasia macrorrhiza plants. The enzymes are highly specific for the hydrolysis of the cyanogenic glucoside triglochinin endogenous to this plant. Upon chromatography of protein extracts on cation exchange resins and Sephadex G-200, separation into various enzymatically active bands was observed. The main fractions possess molecular weights of approximately 310000 and 105 000, as shown by preparative ultracentrifugation in a linear saccharose gradient. The beta-glucosidases are composed of subunits (molecular weight 55 000 to 60 000), as revealed by sodium dodecylsulfate gel electrophoresis. The result of alkaline disc electrophoresis and isoelectric focusing in polyacrylamide gel suggest that the beta-glucosidase fraction with molecular weight 105 000 is a dissociation product of the 310 000 molecular-weight species. The isoelectric points of the various beta-glocusidase bands, obtained by isoelectric focusing, vary between pH 4.5 and 5.0. The beta-glucosidases show a pronounced specificity for triglochinin. The Km for this substrate (3 times 10(-5) M) is 50 to 100-fold lower than for all other substrates hydrolyzed. Of the other cyanogenic glycosides, only those with an aromatic aglycone, (S)-configuration at the asymmetric carbon atom of the aglycone and glucose as sugar moiety were hydrolyzed to a measurable extent. The pH optimum of the enzyme reaction is 5.5, the temperature optimum around 50 degrees C. Cu2 ions and glucono-1,5-lactone inhibit beta-glucosidase activity approximately 50% at a concentration of 5 times 10(-4) M, while Hg2,Ag and p-chloromercuribenzoate show the same percent inhibition at 5 times 10(-7) M. Lipophilic solvents (ethanol, ethylene glycol monomethylether) activate the beta-glucosidase activity, preferentially by influencing the V values of the enzymes.